The increasing prevalence of obesity among highschool students is a public health problem, as more and more children are facing it.
Introduction
The increasing prevalence of obesity among high-school students is a public health problem, as more and more children are facing it. [5] Education has a great impact on the way young people deal with this problem. A significant effect on the behaviour of the pupils is the background they have, differences between children from rural areas compared to children from urban areas in terms of BMI being well documented. This has an effect through different ways: education, activity level, self-esteem, habits related to eating etc.
Obesity represents a problem not only for the adolescent, but it has a direct effect on the health status of the adult [2] , thus increasing the burden of the metabolic diseases, psychological problems, social problems etc.
The main reason for the increasing prevalence of overweight and obesity in adolescents is the consequence of increased energetic input (high caloric density products) and decreased adherence to physical activity. [10] The purpose of the study is to identify and compare the overweight and obesity prevalence among high-school students in Constanta County in rural and urban areas schools, and to compare the way they deal and perceive their situation.
Material and Method
For this study we conducted an interview in two schools from Constanta County, one situated in a rural area (students with rural background) and one from an urban area (students from urban areas). The questionnaire was applied to a total number of 185 pupils, 83 with urban background and 102 with rural background. Pupils were of different levels (from 9th to 12th grade -14-18 years old).
There was a statistically significant disproportion (p<0.001) between urban and rural area of the distribution according to sex (Table 1 ). In the urban area the percentage of girls in our study was higher than in the rural area. This is corrected by using z-scores (for BMI and height), scores that are adjusted according to sex and age.
Measurements for the height and weight were done with proper instruments, in the school's medical office, under the supervision of a qualified person.
The questionnaire applied was Youth Risk Behaviour Surveillance System designed for highschool level pupils. For this study we considered only the questions relevant to the topic in discussion.
For each student, Body Mass Index (BMI) was calculated based on the data about height and weight. We calculated the BMI-z scores for each student, according to age and sex based on the WHO child growth reference 5-19 years [11] . Interpretation of the results was made also according to WHO cut-offs based on standard deviations (Table 1) : Cases where the data was incomplete were excluded from the analysis of the specific topic. Also, a test to exclude outliers was conducted. The result was that there were no abnormal values.
Data was collected in an electronic database and was interpreted with the help of computer based statistical programs. To determine the statistical significance of observed differences, the t test was used in case of normal distributed values, the MannWhitney U test in case the distribution was different from a normal one, in case of continuous variables. The association level was measured with the help of the Chi-square test. If conditions for Chi-square test were not to be met, the Likelihood Ratio was used instead. The threshold for statistical significance was considered to be ≤0.05.
Results

Height
The average height for the pupils in urban area was 166.7 cm (±7.09 cm), while for the rural area the average height was 169.78 cm (± 8.25 cm) ( Table  2 ). The difference is statistically significant; after applying the t test, the p value was 0.009. Because the sample of students differs significantly when it comes to sex ratios, this comparison might not be very relevant to discuss differences according to background. Therefore, to compare the height of the students, standardization according to sex and age was necessary. For that, we used growth charts references from WHO. In Table  3 the average SD is calculated for pupils in urban and rural areas. For urban areas, the mean SD is 0.36 (±0.847), while for rural area it is 0.47 (±0.848). Analysing the height-for-age z score, we see that there are no shorter than normal (less than -2 SD) pupils in the urban area, while for the rural area only 1% of the adolescents are below the standard height for age.
Higher than normal (+1 SD) there are 22.8% of the pupils in urban area compared to 26.3% in rural areas. A deviation of more than + 2 SD is seen in 5.1% of the cases in urban areas and 3% in rural areas (Figure 1 ).
Figure 1 Distribution of height according to WHO Child Growth Standards
There is no significant association between the area of the adolescents and the distribution according to height (exact p=0.795).
Body Mass Index
For BMI-z score, we see (Table 4 ) that the average SD for high school students in the urban area is -0.05 (±1.17), while for the high school students in the rural area it is -0.2 (±0.95). The mean values show that, on average, pupils in both areas are very close to a normal BMI-for-age, with slightly lower values for the pupils in rural areas. Analysing the BMI-z scores, the data shows that more than one in every four high school students from urban area are overweight or obese, while in the rural area one in ten high school students are overweight or obese.
In order to determine if there are significant differences between the two backgrounds, pupils where assigned to three categories: underweight (BMI-z <-2 and lower), normal weight (BMI-z between -1 and +1), overweight and obese (BMI-z >+1 and larger). (Table 5 , FIgure 2) 
Figure 2 Distribution of BMI-z according to WHO Child Growth Standards
A Chi-square test was conducted, but more than 20% of the expected values were less than 5, so we considered the Likelihood Ratio test. This test returned an exact p value of 0.018. (Table 6) The conclusion is that the background has a determinant effect on the BMI-z score of the high school students. To calculate the size of the effect, we used Cramer's V test. This returned a value of 0.212, with an exact p=0.011.
Self-assessment
Another important part of this study was to assess the way adolescents perceive their body weight. For that they were asked "How do you describe your weight?". Possible answers were:
1. Very underweight 2. Slightly underweight 3. About the right weight 4. Slightly overweight 5. Very overweight We compared the results we obtained through objective assessment (measurements) and the results from the answers of the pupils for each background. For a better comparison, BMI-z scores of >+2 and >+3 were summed up to correspond to the answer "Very overweight".
For high school students in urban area the results show that they have a good evaluation of their body weight, especially for the ones that are overweight or obese (4 and 5 in Figure 3 ). At the same time, 18.1% of the students say that they are slightly or very underweight, while, according to the measurements, only 2.6% could be categorised as being underweight and none of them very underweight.
Figure 3 Perceived vs Measured for pupils in Urban area
For high school students in rural area the results show that the approximation they gave for being overweight or very overweight is different from the actual results, a larger percentage of students considering that they have a weight above normal than the actual number (Figure 4 , Categories 4 and 5). At the same time, almost 10% of the pupils consider that they are underweight or very underweight, while, according to the measurements done, only 1% of the students have a BMI-z score that classifies them into the underweight category.
Figure 4 Perceived vs Measured for pupils in Rural area
Discussions
We didn't observe a clear association between background and height-for-age in our study. Data regarding this subject is debatable and probably is influenced by the socio-economic and cultural factors. Studies conducted in different areas show different results, with an accentuated difference especially in lower developed countries [3; 6; 8] and a less evident difference in developed countries.
For BMI we concluded that there are significant differences between adolescents in urban and rural areas, with a higher percentage of overweight and obese adolescents in urban areas (25.6%) compared to the ones in rural areas (10.4%). This is a result which is consistent with the results found in specialized literature. The feeding habits seem to have a minimal impact, several studies, conducted in countries with a similar development showing that even though there were differences of the BMI between urban and rural areas adolescents, feeding habits were similar [4] . Probably this difference is caused especially by the habits related to physical activity (teenagers in urban areas tend to have a more sedentary lifestyle) [7] .
The present findings suggest that a significant percentage of adolescents do not assess their weight status correctly. Almost 20% of the adolescents in urban areas consider that their weight is below normal weight. Monitoring the way teenagers perceive their weight status is necessary. In our study the underestimation was more frequent, especially in the urban area group. This might be a real issue, especially if underestimation comes from teenagers that are overweight, thus reducing the motivation to lose weight [1] . This was the case for almost 20% of the adolescents in urban areas and only 10% for the ones in rural areas. Overestimation, which was more frequent in the rural area, represents a real risk for unhealthy interventions for weight control. [9] Conclusion High school students in rural areas have a statistically significantly higher chance of having a normal BMI-for-age compared to high school students in urban areas.
The percentage of overweight and obese students in urban areas is statistically significantly higher compared to the high school students in rural areas.
High school students from urban areas recognise with high accuracy the overweight and obese status, while high school students in rural areas tend to overestimate their weight. At the same time, adolescents from urban areas have a higher tendency to underestimate their body weight in a larger proportion than the ones in rural areas.
No statistically significant difference according to height-for-age was observed between urban and rural areas.
